Best Available Copy 




C0K>3 COGCTCKMX 

pecnys/wH 



rOCy/lAPCTBEW«3lH HOMMTET 
TO M306PETEHMBM M 0THPbn>l9M 
nPM rHHT CCCP . 



(19) 



fiu_i«niaan A1 



(51)5 



E 21 B 29/10 



OnMCAHME M30BPETEHMfl 

H ABTOPCKOMY CBMAETETIbCTBy 



i 

(21) 4446602/23-03 

(22) 25.04.88 

(46) 23.10.90. Bon. » 39 

(71) Bcecow.1**, nayMHo- MccneAOBarenb 

CKHfl MHCTHTVT ftypOBOA TeXHHKH 

(72) A.A.IWShh, B.B.TopoiWHHK, 
A.H.rnaAXHX, C.It.TapacoB 

H A.B.npaHeBCKMft 

(53) 622.245.4 (088.8) 

(56) AaTopcKoe cBHAexenbCXBO CW.r 

i 1005192, xn. E 21 B 33/10, 1981.. 

ABTopcKoe cBHAeTenbCTBO GCC? 
» IUH84, wi. E 21 B 29/10. 1983. 

(54) OI0C0B yCTAllOBKH IUIACTUPb b hh- 
TEPBAJ1E HETE PMETHWHOCTH. OECAAHOH KO- 
JIOHHU 

(57) HsoepcTeMMe oxhochxc* k Heireflo- 
6biBawne« nporwBJieHHOCTH h npeAHasHane- 

HO Win p€ MOKT3 o6caflHhlX KOnOBM M HSO" 



*■ 

jmmm o6bo«hmbbhxcb npoAyxxHBiwx wiac- 
tob b soKe nep*opa«HM. Hen* - oCecne- 
ueHHe'sKOHomH Maxepnana nnacxupi . Ha 
rpyflax cnycxawr ntAPaan* '. «« jaxe ~ 
pu c ynnoTHMTCJibRMW BJiewKTaiw h yc- 
TaBOBneuHbtfl Ha hhx nnacrupb. 3axeM 
BepxHHft Topen MMMHero ynnoxwtxenbHoro 
sjieHeHTa niAPaBrowecxoro'naxepa pa3- 
Hemaarr ttanpoTMB ««*HeA rpa*mu HHxep- 
B ana nerepHCTH«iKOCTH. AratHy iwacTupB 
Buwcnmr no MareMaTMiecKoft ftopKyne, 
npoHBBOWiT sanaxepoBxy ynnoxiMTenbHHx 
sneMCHTOB naxepa b kohucbwx yiacxxax 
nnacTMp« H pacBMpeiMe jmaeiwpa no BceA 
, AJinue nyreM cosAaiw* MsCuroiuoro Aaane- 
* khx b ynnoTHHTcnb»ix sneMeirrax naxepoB h 
' B MewiaxepMoft soxe. Taxoe pacnonoxe- 
uue nnacxup* o6ecne«otBaex coxpaHHocxb- 
ero H o6caAHoft kohohhu b HirrepBane, 
ocnaoneHHOM otbcpcthbw. 4 Mil. 



5 



HsoSpexeiwe oxhochxc* k He*xeAOou- 
Baroefl npo»*imncHHocTK, a mmcmho k 
cnocooan peMonxa o6caA».x «°"°« H * * 
raxxe nsonHUHH o6BOAHHBinixc« npoAyx 
thbhux nnacxoB b sohc r 2P *o P auHH 

Uenwo Hsoepexema hwihctch oCecne 
Meme 3KOHOMHH naxepnana r.xacxup*. 

Ha 4nr. 1 H3o6pa*eH naxep CABoeH- 
hkA r«APaBnMMecxMA (HPC) c ycxaHOBnen- 
hhm Ha hcm nnacTupen b tp aHcnopTHOM 
nono.eHH-.:* «a <J«r. 2 - to «, npH _ 
sanaxepoBxe ero ynnoxHHxenbHUX 3/ieMeH 
tob Ha nnacrupe; na *nr. 3 - T ° **• 
n P H npH^aTHH xoHuerwx yMacTKOB nnac™ 
P r x oCcaAHOH KonoHHe; Ha 4«r. « 
to *a. npa 3aBCP«.eKHH npuxaxna xOHue- 



bux y«iacTXOB h Ae*opMH P OBaHHH cpeAHe- 
ro yiacxxa nnacxup* no xacaHHH -c BHyr- 
peHHefl noBcpxHOCTbw oocbahoA kojiohhli. 

Cnoco6 ycraHOBiw nnacxup h b Hirrep- 
Bane HerepMeTHiHocTH oocaAHoA xonoH- 
hu peanHsyeTca cneAywuHN oCpasoM. 

Ha rHflpaBitHiecxHft inaxep,, Bxniosaio- 
g^A BepxHHA I h HHKHHR 2 ynnoTMHTenb- 
mie BiieMeHTbi, neatAy kotopumh paaMeneH 
AH<M>epeHUHanbHbiA xnanan 3, y cTaHaanH— 
BaeTCK MeTannHMocxHft nnacrupb 4, xo- 
ropuft 4«Ke3ipyeTCJi Ha naxepe ynopat« 5 
h 6. PaccroHHHe HexAy ynnoTHHTenbHWMH 
BneMe ht bmh 1 h 2 ycxaHaiinHBaeTca b 
sasHCHMoexK ox AnHHhi nnacxupa, o:«pe- 
n eneHHoro no 33bhchmocxh, h o6ecr.e«ie- 



00 
CO 



1601330 



mm nonworo saxpuTUM ynnoTKMTejibiux 
anemifro* I r 2 xotmeBuw yqacncaMH 

• Anna* nnacrbipa BU&KpaeTca b coot- ^ 
bctctbxh co cneAynneft saBHCHHOcrbx* 

me L 7 Aroma nnacTwpx, m; 

if AfBtHa HtrrepBana HerepneTH*iHoc- 

TM O0CBAKOA KOiJOHHbl, M; 

AHHHa ynnoTHHTeJibHoro 3neneH- 
• • I va rHApawiHuecjcoro naxepa, m; 

P AABJICHHC B rMAPABIIHWeCKHX H3- 

' xepax npH npuxarHu xoHuesbtx . 
jmacTXOB nnaCTMpn; MHat.* 
.. 1 paccroHHHa or yevhn cxBaxHt&i 
.. *ao Bepxseft rpaHtoxu HHTepaana 
BcrepMaTHWocTH o6caAHoA xo-. 
nomw, mj w 
B - HOAynb ynpyrocTH xaTepnana 
Tpy6 # Ha xoTopux nponaBOAHT- 
ex cnycx txnacTbipx , Mlla; * 
C - OTHoaeHHe HapyxHoro AHaneTpa • - 
x BPiyrpeHHexy rpyC, Ha xoto- 

PUX ITpOH3B9ffHTC3 CUyCK IWaCTbl- 

|U - .xostosatHeuT Hyaccona waTejm- 
ana TpyO t Ha xoTopux npoKSBO-. 
WTCJi cnycx nnacTwpir M 
Ilaxep c nnacTHpen A cnycxaeTCx^Ha 
xacocBo-xoMnpeccopHux TpyCax (hc no-, 
xasaw) B o0caAHy» xonoaHy 1 x HHTep- 
aany \ Q tterepMBTitwocrx p ocnaGneHHony • 
OTBepCTHXHH 8* HhxhhA ynnoTHHTenv»jfl 35 
MeMeHT 2 y craHaBjiMBajoT Tax t wobbi 
\*ro sepxHHft Topeu Gun HanpoTHB unxHeft . 
rpaanuu HirrepBana 1 Q « DpH stom paccro- 
mate nexgy bhxrhm topoom sepx<iero yn- 
. iioTHHTenfcHoro sjieneHTa 1 h BepxneA *° 
rpaiofiju HHTepaana 1 0 coctbbht aenHw- 

Hy a, paBHy© 2 ^^jcffi ? ywTMBawvxi 

• yAnuKeHHe KacocHo-xoHnpaccopuux Tpyo* 

• npH ycr'amse nnacTupx. Co a a am b naxe- 4 * 
pe K36fatToiHoe AaaneHHe nopanxa 2-3 Mlla 

.h aanaxepoBUBaxnr y iuiothhtchuc an ewe it- 
tu 1 h 2 b xoHAewx yqacrrax nnacrupn 
A 0Jwr« 2)» floBbcnajoT AaaneHHe b naxe-^ 
pe M'pacHHpJtOT ero- CHaiana ynnoTHH- 50 
TeJibHbiMf aneMeHTam 1 m 2 cooraeTCTBy- 
owe xomeBbie yMacrxn hnacTupx 
(4wr. 3). Docne qero OTxpusaeTca ah$>- 
4>epeHUHanbHb^ xnanau 3, ripens apHTenb- 
ho HacTpoeuHbift Ha 3 anajmoc naaneKHe 9 1 55 
H paOoqefl m:'aKocTb» paanHpaicrr cpenHioio 
^/ qacTb nnacTbipa* AasneHue b naxepe no- 
BunajoT ao pacMerrioro cOecne^HBaw- 
mero npHxaTHe KOHixeBux yqacrxos nnac- 



Tupn naaneKHGM P K , npH 9toh cp en una 
nacTb nnacTupa b khtcpb anc l € Ae<Jop- 
MtpyeTca pacweTHWM RABncHnen P^rfP/ 
AO xacaKHfl c BKyTp CHHefl noaepxHocTbio 

06caAH0ft KOnOHHbl pJIK HCKJII096KHH Happy- 

30X Ha HHTepBan l fl ((Hr, A) f B npouec- 
ce ycraHOBXH rmacTwpb A BwecTe c naxe- 
poM nepeMemacTca oTHocHtenbHo HHrep- 
Bana 1 0 06 cbahoA kojiohhw Ha BenxwHy 
a/2, ho onaroAapx Bblfiopy Anuubi nnac- 
Twpa h coot BCTCTByw eft ero opH bht bahh 

ncpCA yCTBHOBKOft OTHOCHTCJIbHO KHXHCA 

rpauHAbi HHTepaana xoKueaae y^acr- 
kh nnacTbipa, npHxaTbie x oOcaAKoft xo- - 
noHHC, OyAyT h axo aht b ch bhc HHTepBan a 
1 6 Hm paBKOM pacCTOHHHH a/2 OT coot-: 

BercTxyxcpcx ero rpauHu, Taxoe pacnono- 
xeHKe nnacTupa oCecneqHT coxpaHHoc.b 
ero h oticaABoft kojiohhw b* HHTepBanc, 
ocnaOneHBOM otb ep cth hhh • 

• o p n y. n a u s o 6 p e^. hh 
CnocoO ycTBHOBKH miacTbi^a « Mnrep- 
Bane He rep Mem *t ho cth oCcaAHoft xonon- 
B4 9 BXniotiajooBiA cnycx Ha rpyOax r«A" 
paanH^tecKHx naxepoB c ynnoTHHTehbBv 
m sneMeHTHMi h y ct bh oan e hho ro Ha rhx 
nnacTupa, aanaxepoBxy ynnoTHHTenbHbix 
sneMeHTOB naxepa b xoHueBboc y«iacTxax 
nnacntpx k paooHpeHKe nnacrupa no 
Been AnHue' nyTen cqaAaHHx H30biTO^Horo 
AasneHHH b yiuxoTHKTenbmx sneHetfrax 
naxepoB u b MexnaxepHoft sone, o t n h- 
h a » m h A c. x TeM t vrvo > -c Aem>x> 
oCccne^eKHH 9koho»«h MaTepuana nnacrbt- 
px 9 nocne cnycx* nnacTupn sepxKtfd to- 
peA HHxnero ynnoTRHTenbHoro an*e>ieHTa : 
rUAPABjiHTtecKoro naxepa pasHemaxrr Ha- 
npoTHB HHXHeA rpaHMUbi. HKTepBana He- 
repMeTHHHocTH 9 a AAHHy nnacTbipx bu6k- 
pawr b cboTBeTCTBHH co cneAyKoieA saBH- 

CHKOCTbn 
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ArtHHa nnacTbipH, m; 

AAHHa HHTepBan a HerepMeTKu- 

HO CTH oOcaAHOft KOJIOHHbl, M; 

Ami Ha ynnoTHHTehbHoro aJieHeur 
Ta rHApaBJiHiecKoro naxepa, m; 
ABsneHHe b rHApasnK tiecxwx na- 
xepax npH npHxaTKH jconueBbix m 
yuacTXOB nnacTupH, Mlla; 
paccTOAKHe ot ycTbfl ckb^dkhhu 
ao BepxHeft rpaHHUbi HHTepsana 
HerepMCTMMHocTM o6caAHoA ko- 
noHHbt. h; 

Monynb ynpyrocTH MaTepnana 



W. aa KO ,op«x npons^ei 601330 * 

cny« njiacTbipn.Mnaj npoKsnoflMTc* cnycic roiacTupa- 

I™™'™* H8P3W,0W WaneTp. k ^" K05 ^ eHT HyaccoHa Harepaana 
BHyTpeHBewy xpyO, „a WTopwt TPjrfl,-«a KOTopux nponaaPflHTCH 

. 5 cnycx luiacTupa, 
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CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /o 

P-/(l-2n) 

is the quantity a, equal to 2 f — ^ , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 




MPa; 
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by pressure P t > where the middle portion of the patch in the interval /o is deformed by the 
, calculated pressure P2 « until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions c 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 



Page 6 



1601330 



1601330 
6 

the patch is lowered; 

p is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] 



[see Russian original for figure] 
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